Psychopathy, which is characterized by a constellation of antisocial behavioral traits, may be subdivided on the basis of etiology: "primary" (low-anxious) psychopathy is viewed as a direct consequence of some core intrinsic deficit, whereas "secondary" (high-anxious) psychopathy is viewed as an indirect consequence of environmental factors or other psychopathology. Theories on the neurobiology of psychopathy have targeted dysfunction within ventromedial prefrontal cortex (vmPFC) as a putative mechanism, yet the relationship between vmPFC function and psychopathy subtype has not been fully explored. In this study, we administered two laboratory decision-making tasks (the Ultimatum Game and the Dictator Game) to a group of prisoners (n = 47) to determine whether the different subtypes of psychopathy (primary vs. secondary) are associated with characteristic patterns of economic decisionmaking, and furthermore, whether either subtype exhibits similar performance to patients with vmPFC lesions. Comparing primary psychopaths (n = 6) to secondary psychopaths (n = 6) and non-psychopaths (n = 22), we found that primary psychopathy was associated with significantly lower acceptance rates of unfair Ultimatum offers and lower offer amounts in the Dictator Game. Moreover, primary psychopaths were quantitatively similar to vmPFC lesion patients in their response patterns. These results support the purported connection between psychopathy and vmPFC dysfunction, bolster the distinction between primary and secondary psychopathy, and demonstrate the utility of laboratory economic decision-making tests in differentiating clinical subgroups.
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Psychopathy, which is characterized by a constellation of antisocial behavioral traits, may be subdivided on the basis of etiology: "primary" (low-anxious) psychopathy is viewed as a direct consequence of some core intrinsic deficit, whereas "secondary" (high-anxious) psychopathy is viewed as an indirect consequence of environmental factors or other psychopathology. Theories on the neurobiology of psychopathy have targeted dysfunction within ventromedial prefrontal cortex (vmPFC) as a putative mechanism, yet the relationship between vmPFC function and psychopathy subtype has not been fully explored. In this study, we administered two laboratory decision-making tasks (the Ultimatum Game and the Dictator Game) to a group of prisoners (n = 47) to determine whether the different subtypes of psychopathy (primary vs. secondary) are associated with characteristic patterns of economic decisionmaking, and furthermore, whether either subtype exhibits similar performance to patients with vmPFC lesions. Comparing primary psychopaths (n = 6) to secondary psychopaths (n = 6) and non-psychopaths (n = 22), we found that primary psychopathy was associated with significantly lower acceptance rates of unfair Ultimatum offers and lower offer amounts in the Dictator Game. Moreover, primary psychopaths were quantitatively similar to vmPFC lesion patients in their response patterns. These results support the purported connection between psychopathy and vmPFC dysfunction, bolster the distinction between primary and secondary psychopathy, and demonstrate the utility of laboratory economic decision-making tests in differentiating clinical subgroups.
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Introduction
For decades, psychopathy researchers have theorized that the extreme affective and behavioral traits that characterize the disorder could arise through different causal mechanisms. In other words, psychopaths may consist of "phenotypically similar, but etiologically distinct subtypes" (Lykken, 1957) . Based on this etiological perspective, two classes of psychopaths have been proposed. In the "primary" subtype, psychopathy is presumed to arise directly from some fundamental intrinsic deficit, likely involving innate dysfunction in basic affective and attentional mechanisms. By contrast, "secondary" psychopathy is thought to arise as an acquired disturbance of social and affective processing-an indirect consequence of environmental or psychosocial factors such as parental abuse, socioeconomic disadvantage, poor intellect, substance abuse, or neurotic anxiety (Blackburn, Logan, Donnelly, & Renwick, 2008; Cleckley, 1976; Karpman, 1946 Karpman, , 1948 Lykken, 1995; Porter, 1996 
2007
). This theoretical distinction between primary and secondary psychopathy has profound implications for research on the neurobiological basis of the disorder. If there are indeed multiple, distinct causal mechanisms for psychopathy, then one may expect the different etiological subtypes to exhibit distinct psychological and neurobiological profiles within the context of similarly flagrant antisocial behaviors. The question, then, is how to differentiate primary psychopaths from secondary psychopaths for the purposes of research. In previous studies primary and secondary psychopaths have typically been differentiated based on levels of trait anxiety (Arnett, Smith, & Newman, 1997; Blackburn, 1975; Brinkley, Newman, Widiger, & Lyman, 2004; Fagan & Lira, 1980; Hiatt, Schmitt, & Newman, 2004) . This practice is supported by ample theoretical and empirical work. In his seminal clinical descriptions, Cleckley stresses the importance of considering anxiety levels for the classification of psychopathy: ". . . [primary] psychopaths are sharply characterized by the lack of anxiety. . .I do not believe that [primary] psychopaths should be identified with the psychoneurotic group" (Cleckley, 1976) . Following Cleckley's recommendation of distinguishing low-anxiety individuals from those with high (neurotic) levels of anxiety, a large and growing number of laboratory studies demonstrate abnormal behavioral
